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ACSF

UNECE 
GRVA

MVC AEBS CS/OTA FRVA VMAD

Task Force : 
Framework document

Automatically Commanded Streeing Function

 Scope of application : Automated Lane Keeping System (ALKS)
- Highway configuration
- Traffic jam assist 0 – 60kph
- M1 category (keeping other categories in scope)
- Automatisation level 3

Automated vehicles (link with 1998 agreement)

EDR/DSSAD

2019 December status
• Functional requirements quite frozen
• « Conventional testing protocols » under definition

by dedicated group leaded by FR & GER (draft 
proposal)

• Dedicated preliminary meeting between experts 
planed on January 7th (draft proposal)

• Outcoming draft proposal will be reviewed by VMAD 
experts during 05th session

• Testing protocols will be continued based on VMAD 
feedbacks in ACSF 25th
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Depending on Test Parameters 3 different situations:
Regular Maneuver [vehicle breaking needs <5m/s²]

Emergency Maneuver [vehicle breaking needs >5m/s²]

Not avoidable situation (control strategy to be maintained)

Depending of the situation different pass/fail criteria
Example (parameters just as an example):

Updated from 4m/s² to 5m/s² to 
be aligned with the imminent 

collision as considered by UNECE 
n°152 on AEBS M1-N1.
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Fixed or random Parameters ?
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Random selection for the Scenarios to test, the parameters or both? First 
approach to be further discussed :

Imposed scenarios : each scenario of the current annex shall be tested

Imposed parameters sets : for each scenario of the previous point and for each 
target (if applicable), a minimum of two parameter sets in accordance with the 
specified parameters and corresponding to each intended situation shall be tested 
(if applicable)  regular maneuver, emergency maneuver, not avoidable)

Random scenarios and parameters : in addition to the previous point, a 
minimum of [10] additional tests shall be performed with different parameters sets 
or scenarios not already covered in this annex.

Critical scenarios and parameters : included into the minimum of [10] tests from the 
previous random scenarios and parameters, the technical service can defined 
specific scenarios or parameters tests in order to adapt it to the dedicated system 
to be approved.
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Random Parameters
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Random selection of the test parameter sets (speed, lateral acceleration, offset, 
TTC, etc.)
Positionning of the test parameter sets regarding the intended situation (Regular 
maneuver, Emergency maneuver, not avoidable).
Example Cut In Scenario (parameters are not frozen, methodology example) :

Test 
configuratio
n

TTC 
Lanechange 
[s]

a 
lateral 
[m/s²]

t 
Lanechange 
[s]

d 
Lanechange
[m]

d 
Lateral 
[m]

v
relative 
[km/h]

v
ALKS 
[km/h]

TTC 
intrusion 
[s]

Situation Pass/fail 
criteria
Avoidance?

1 2,5 2 2,65 7,35 3,5 40 50 1,18 Not
avoidable

No

2 3,5 1 3,74 10,39 3,5 40 50 1,63 Regular 
maneuver

Yes

3 4 1 3,74 10,39 3,5 40 50 2,13 Regular 
maneuver

Yes

4 2,5 3 2,16 6 3,5 40 50 1,42 Emergency 
maneuver

Yes

https://www.google.es/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2F6%2F6b%2FBundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&imgrefurl=https%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3ABundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&docid=lpjIazbX_S2UCM&tbnid=lTf7fE55hEylfM%3A&vet=10ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg..i&w=1024&h=470&safe=strict&bih=763&biw=1561&q=logo%20bast&ved=0ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg&iact=mrc&uact=8


11

Table of contents:

18/01/2020 VMAD-05-XX - FR GER - ALKS Testing protocols

Introduction
ALKS Schedule

Methodology
Global approach

Different Situations

Random parameters

Test Scenarios
Functional Test

Dynamic Driving Function



12

Test scenarios : synthesis matrix
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Exhaustive list of the already defined 
functional requirements

Split between Annex X (“conventional 
testing protocols”), Annex Y (CEL), DSSAD

Focus on annex X : tests protocols already 
drafted in green, (X) have to be further 
discussed. 
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Functional Test
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The functional or dysfunctional requirements of paragraphs 2.4 to 2.10 must be 
tested by the technical service with “simple” evaluations. No requirement added 
in the test section.

The verifications can be done by simple observations (type ok or not ok) or by  
tests with measurements

Some tests may be carried out on open road at the discretion of the technical 
service for best representativeness:

For example:  « The system shall become active only upon deliberate action by the driver and if the 
following condition is met: The vehicle is on roads where pedestrians and cyclists are prohibited and 
which, by design, are equipped with a physical separation that divides the traffic moving in opposite 
directions”).

https://www.google.es/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2F6%2F6b%2FBundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&imgrefurl=https%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3ABundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&docid=lpjIazbX_S2UCM&tbnid=lTf7fE55hEylfM%3A&vet=10ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg..i&w=1024&h=470&safe=strict&bih=763&biw=1561&q=logo%20bast&ved=0ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg&iact=mrc&uact=8
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Dynamic Driving Function
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Overriding 
− Test: apply a force in the steering control to override the automated lane keeping function.

− Pass: requirements of paragraph 2.4.8. are fulfilled.

Lane Keeping Functionality 
Lane keeping and Stability 

− Test: Drive in a lane at constant speed Vmax with curved and straight sections to approach the max lateral 
acceleration. 

− Pass: vehicle lane position fulfils the requirements of paragraph 2.5.1, specially if not parts of the vehicle, 
including it’s device for indirect vision, pass the outside edge of the lane markings, and if no noticeable 
oscillation of the lateral position is present.

Object avoidance in the lane
− Test: Drive in a lane at constant speed Vmax in which an object with a size small enough for the vehicle to 

pass without leaving the lane but large enough to assume damage to the vehicle has been placed .

− Pass: requirements from paragraph 2.5.1, 2.5.2 and 2.5.5.1 are fulfilled, specially if no collision between 
vehicle and object occurs.

Source: Euro NCAP

https://www.google.es/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2F6%2F6b%2FBundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&imgrefurl=https%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3ABundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&docid=lpjIazbX_S2UCM&tbnid=lTf7fE55hEylfM%3A&vet=10ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg..i&w=1024&h=470&safe=strict&bih=763&biw=1561&q=logo%20bast&ved=0ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg&iact=mrc&uact=8
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Dynamic Driving Function
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Lane Keeping Functionality 
False reaction

− Test: Drive in a lane at constant speed Vmax in which an object with a size too small to assume damage to 
the vehicle but with a size large enough to be detectable by the vehicle’s sensors has been placed .

− Pass: no noticeable intervention of the automated lane keeping system occurs.

Interaction with a preceeding vehicle
Following distance

− Test: Drive in a lane at constant speed Vmax with curved and straight sections with a preceding target.

− Combinations:

• Constant Speed: 10 km/h, Vmax, 0,5 x Vmax

• Target: Vehicle, PTW.

• Offset: 25%, 75%, 50%

• Pass: requirements of paragraph 2.5.3.2 are fulfilled.

          
        

      river)

STOPPED

https://www.google.es/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2F6%2F6b%2FBundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&imgrefurl=https%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3ABundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&docid=lpjIazbX_S2UCM&tbnid=lTf7fE55hEylfM%3A&vet=10ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg..i&w=1024&h=470&safe=strict&bih=763&biw=1561&q=logo%20bast&ved=0ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg&iact=mrc&uact=8
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Dynamic Driving Function
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Interaction with a preceding vehicle
Following Stability

− Test: Drive in a straight lane at constant speed Vmax with curved and straight sections with a preceding 
target that shall perform swerving motion with a defined amplitude and frequency.

− Pass: requirements of paragraph 2.5.1 are fulfilled and vehicle lane position fulfils the requirements of 
paragraph 2.5.1, specially if not parts of the vehicle, including it’s device for indirect vision, pass the outside 
edge of the lane markings, and if no noticeable oscillation of the lateral position is present.

Preceding vehicle severe braking
− Test: Drive in a lane at constant speed Vmax with curved and straight sections with a preceding target that 

will perform a deceleration maneuver with a mean fully developed deceleration of 6 m/s² until standstill.

− Combinations:

• Constant Speed: 10 km/h, Vmax, 0,5 x Vmax

• Target: Vehicle, PTW.

• Offset: 25%, 75%, 50%

− Pass: requirements of paragraph 2.5.5.1 are fulfilled.

Source: Euro NCAP

https://www.google.es/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2F6%2F6b%2FBundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&imgrefurl=https%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3ABundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&docid=lpjIazbX_S2UCM&tbnid=lTf7fE55hEylfM%3A&vet=10ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg..i&w=1024&h=470&safe=strict&bih=763&biw=1561&q=logo%20bast&ved=0ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg&iact=mrc&uact=8
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Dynamic Driving Function
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Interaction with road users and objects in the lane
Stationary road user

− Test: Drive in a lane at constant speed Vmax with curved and straight sections in which there is an 
stationary target.

− Combinations:

• Constant Speed: 10 km/h, Vmax, 0,5 x Vmax

• Target: Vehicle, PTW.

• Offset: 25%, 75%, 50%

− Pass: requirements of paragraph 2.5.4.1 are fulfilled (specially: collision avoidance without emergency 
maneuver)

Large Obstacle
− Test: Drive in a lane at constant speed Vmax with curved and straight sections in which an obstacle with a 

size so as to assume severe damage to the vehicle , such a vehicle parked orthogonal to the direction of 
traffic shall be positioned.

− Pass: requirements of paragraph 2.5.5.1 are fulfilled.

https://www.google.es/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2F6%2F6b%2FBundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&imgrefurl=https%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3ABundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&docid=lpjIazbX_S2UCM&tbnid=lTf7fE55hEylfM%3A&vet=10ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg..i&w=1024&h=470&safe=strict&bih=763&biw=1561&q=logo%20bast&ved=0ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg&iact=mrc&uact=8
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Dynamic Driving Function
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Interaction with road users and objects in the lane (to be discussed)
Crossing pedestrian

− Test: A pedestrian test in a straight and curved lane shall be carried out according to Regulation (UN) Nr 152-01, 
where the vehicle shall be driven with Vmax in the lane.

− Pass: requirements of paragraph 2.5.5.3 are fulfilled (TBD)

Crossing pedestrian – vehicle start to move
− Test: A pedestrian test in a straight and curved lane shall be carried out according to Regulation (UN) Nr 152-01, 

where the vehicle shall be driven in the lane preceding for another vehicle that come to a stop and then starts 
to move slowly. At this moment the pedestrian start to cross the lane.

− Pass: requirements of paragraph 2.5.5.3 are fulfilled (TBD)
          

caused by  :   vehicule stopped 
crossing pedestian (work man, police, other driver)

STOPPED

https://www.google.es/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2F6%2F6b%2FBundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&imgrefurl=https%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3ABundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&docid=lpjIazbX_S2UCM&tbnid=lTf7fE55hEylfM%3A&vet=10ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg..i&w=1024&h=470&safe=strict&bih=763&biw=1561&q=logo%20bast&ved=0ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg&iact=mrc&uact=8
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Dynamic Driving Function
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Interaction with vehicles introducing into the lane
Cut-In

− Test: The vehicle and target ( vehicle target and PTW) shall be travelling parallel and in the same direction, 
both on individual marked lanes and with their individual longitudinal speeds. When the longitudinal 
distance between the vehicles has reached a distance corresponding to a precise TTC the target shall 
perform a lane change composed of two segments of equal duration with the same lateral deceleration 
but opposed signs.

− Pass: The test is passed if the requirements from paragraph 2.5.5.2 & 2.5.4.2. are fulfilled ( specially there shall 
be no collision between vehicle and the second stationary target)

https://www.google.es/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2F6%2F6b%2FBundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&imgrefurl=https%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3ABundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&docid=lpjIazbX_S2UCM&tbnid=lTf7fE55hEylfM%3A&vet=10ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg..i&w=1024&h=470&safe=strict&bih=763&biw=1561&q=logo%20bast&ved=0ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg&iact=mrc&uact=8
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Introduction Methodology Test Scenarios

Interaction with vehicles introducing into the lane
Cut-Out

− Test: The vehicle and a preceding target vehicle shall be travelling in the same lane with the speed of the 
target vehicle Vtarget with a maximum of Vmax. A secondary tarject object shall be positioned in the lane 
sufficiently ahead and being approached by the target vehicle. When the longitudinal distance between 
the target vehicle and the second stationary target has reached a distance corresponding to a TTC the 
target shall perform a lane change, composed of two segments of equal duration with the same lateral 
deceleration but opposed signs

− Pass: The test is passed if the requirements from paragraph 2.5.5.1 are fulfilled ( specially there shall be no 
collision between vehicle and the second stationary target)

https://www.google.es/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2F6%2F6b%2FBundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&imgrefurl=https%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3ABundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&docid=lpjIazbX_S2UCM&tbnid=lTf7fE55hEylfM%3A&vet=10ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg..i&w=1024&h=470&safe=strict&bih=763&biw=1561&q=logo%20bast&ved=0ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg&iact=mrc&uact=8
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Introduction Methodology Test Scenarios

Open questions:
Is it necessary to add a Traffic way out test?

− Test: Drive in a lane at constant speed Vmax with curved and straight sections with a preceding target that 
will perform a deceleration maneuver with a mean fully developed deceleration of [1 m/s²]  at the same 
time that it leaves the lane with a lateral deceleration of [1,5 m/s²].

− If we add the possibility of different angles for stationary road user test, will it be already covered this 
situation by braking and stationary test?

           g y
      
    

https://www.google.es/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2F6%2F6b%2FBundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&imgrefurl=https%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3ABundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&docid=lpjIazbX_S2UCM&tbnid=lTf7fE55hEylfM%3A&vet=10ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg..i&w=1024&h=470&safe=strict&bih=763&biw=1561&q=logo%20bast&ved=0ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg&iact=mrc&uact=8
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Introduction Methodology Test Scenarios

Open questions:
Is it necessary to add a Traffic Insertion test?

− Test: Drive in a lane at constant speed Vmax with curved and straight sections another target vehicle 
coming from an insertion lane goes into the lane of the ego vehicle resulting in a lateral impact. 

− Would this scenario be covered by the cut in test scenario at low 
TTC of intrusion?

AD capability to manage entering vehicles 

https://www.google.es/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2F6%2F6b%2FBundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&imgrefurl=https%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3ABundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&docid=lpjIazbX_S2UCM&tbnid=lTf7fE55hEylfM%3A&vet=10ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg..i&w=1024&h=470&safe=strict&bih=763&biw=1561&q=logo%20bast&ved=0ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg&iact=mrc&uact=8
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Introduction Methodology Test Scenarios

Open questions:
Is it necessary to add a Field of view test?

− Requirement

− Test: Drive in a lane at constant speed Vmax with curved and straight sections another target vehicle 
driving parallel and in the same direction get closer to the lane of the vehicle. The vehicle shall react to 
respect the minimal lateral distance with parallel traffic.

− To react to this situation correctly the car shall be equipped with lateral 
sensors, is it necessary to add this scenario?

Suddenly light lateral place

https://www.google.es/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2F6%2F6b%2FBundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&imgrefurl=https%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3ABundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&docid=lpjIazbX_S2UCM&tbnid=lTf7fE55hEylfM%3A&vet=10ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg..i&w=1024&h=470&safe=strict&bih=763&biw=1561&q=logo%20bast&ved=0ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg&iact=mrc&uact=8
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